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Introduction {#sec001}
============

Common mental disorders (CMD) such as depression and anxiety are important yet often neglected issues in high poverty contexts, where problems that are easier to see, measure, or treat often draw public health investments. Depression is the leading cause of disability worldwide \[[@pone.0233418.ref001]\] and CMD have been linked to lost productivity \[[@pone.0233418.ref002]\], increased healthcare expenses \[[@pone.0233418.ref003]\], poor physical and cognitive development in children \[[@pone.0233418.ref004]\], and high long-term costs \[[@pone.0233418.ref005]\]. In India, a systematic review found that 20% of mothers suffer from postpartum depression \[[@pone.0233418.ref006]\], but little information is available on the prevalence of CMD in mothers beyond the postpartum period. Both biological (epigenetics, fetal growth, microbiome, hormones, neurotransmitters) and psychosocial (mother-child interactions, parental stress) factors mediate the association between maternal CMD and child development \[[@pone.0233418.ref007]\]. Although similar mechanisms are at play in low- and high-income countries, contextual risk factors for CMD (nutritional deficits, illness, intimate partner violence, poverty, unplanned pregnancy, etc.) are increased in low-income contexts. Further, despite the high burden of disease attributable to poor mental health and wellbeing, programs addressing these issues are extremely under-resourced, particularly in low-income countries \[[@pone.0233418.ref008]\]. In India, the government's flagship National Programme for Mental Health received 0.07% (approximately USD 50,000) of the 2017--18 health budget \[[@pone.0233418.ref009]\]. Further, the combination of limited mental health providers, poor access to mental health services, and a culture of taboo about mental health issues in India results in very few cases being identified and treated \[[@pone.0233418.ref010]\].

Multiple determinants of CMD have been described, including demographic (age, gender, ethnicity), biological (genetic), economic (income, assets, employment), neighborhood (crowding, safety, infrastructure), environmental (trauma, distress, climate, conflict) social and cultural (education, relationships, intimate partner violence, social capital, social networks) factors \[[@pone.0233418.ref011]\]. This suggests that the risk factor profile, and solutions to address CMD, must be context specific. In the Indian context, psychiatrists have emphasized that, rather than focusing solely on individual "lifestyle" factors, assessment of the risk factors for mental health needs to recognize the broader sociocultural, environmental, and economic factors that affect women living in rural communities \[[@pone.0233418.ref012]\]. Public programs to address CMD should consider these multiple risk factors to be effective. Further, these factors should be examined simultaneously rather than in isolation to avoid risks of confounding.

The CMD literature accounting for social aspects of women's lives in India shows that participation in community groups may be an effective strategy to prevent and treat CMD in areas with poor access to mental health services \[[@pone.0233418.ref013]\]. Such groups may be important sources of social support, especially if women marry outside their natal villages, which is common \[[@pone.0233418.ref014]\]. Across India, women's social lives have the potential to be shaped by self-help group (SHG) meetings, where 10--20 women meet regularly to discuss a range of issues that they face. These issues vary by community, but often relate to women's empowerment, political participation, economic livelihoods, family, community, and health. As of April 2019, the National Rural Livelihoods Mission reported that 5.48 million SHGs were formed \[[@pone.0233418.ref015]\]. The massive scale of the program has positioned the SHG as a delivery point for at-scale women-focused interventions across sectors including health. Such interventions, in turn, may protect against CMD through multiple avenues. The current study aims to examine factors across multiple aspects of life associated with CMD among mothers of young children living in disadvantaged areas of rural India where SHGs exist.

Materials and methods {#sec002}
=====================

Setting and study design {#sec003}
------------------------

This study uses data from a cross-sectional survey carried out in 158 villages in eight districts across five Indian states: Madhya Pradesh, Jharkhand, Orissa, West Bengal, and Chhattisgarh. The survey was conducted between November 2017 and January 2018 as a sub-study within a larger parent study, Women Improving Nutrition through Group-based Strategies (WINGS). WINGS is a five-year evaluation (2015--2020) of a nutrition behavior change communication intervention co-implemented by Professional Assistance for Development Action (PRADAN) and Public Health Resource Network (PHRN), both non-governmental organizations based in India. PRADAN organizes and strengthens women's self-help groups (SHGs) primarily on agricultural livelihoods and women's wellbeing and PHRN has brought a nutrition focus to these SHGs. The WINGS evaluation follows a quasi-experimental design with blocks (geographic units within districts) assigned to either a nutrition intervention arm or standard arm. Both study arms receive SHG-based livelihood strengthening; the nutrition intervention arm also receives nutrition-related behavior change communication from a trained female volunteer. For the current sub-study, a list of villages where PRADAN operates was obtained and villages were randomly selected from this list. In each randomly selected village, a census of households was conducted and households were invited to participate until the target number of respondents was achieved. The target number for the survey was determined by power calculations done to estimate impact on infant and young child feeding practices. This study includes data from 1644 women between the ages of 18 and 46 years with children aged 6--24 months. The only inclusion criteria for participation were being a mother of a 6- to 24-month-old child.

Survey procedure and ethical considerations {#sec004}
-------------------------------------------

The field survey was implemented by Oxford Policy Management (OPM), with support and supervision from International Food Policy Research Institute (IFPRI) researchers. Data were collected in three languages using Computer Assisted Personal Interviewing with tablets. Local health enumerators hired by OPM participated in a three-day census training and 15-day survey training with classroom and field components in October-November 2017. The survey team included 42 enumerators, 14 health investigators and 8 supervisors. All enumerators had to pass three written tests, and automatic logic tests programmed into the data collection software were used for error checking during the data collection phase. Supervisors were required to possess a Bachelor's degree at minimum. Participation in the study was voluntary and written consent was obtained prior to interviews. The institutional review board of IFPRI reviewed and approved the study (IRB 00007490) and the study has therefore been performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments.

Outcomes {#sec005}
--------

Symptoms of common mental disorders were measured using the 20-item self-reporting questionnaire (SRQ) \[[@pone.0233418.ref016]\]. The SRQ-20 was specifically designed for low- and middle-income country settings and includes dichotomous (yes/no) questions pertaining to feelings or experiences during the month before the interview. In the current study, presence of CMD was defined as 8 or more positive responses out of 20, consistent with previous studies in India \[[@pone.0233418.ref017], [@pone.0233418.ref003], [@pone.0233418.ref018], [@pone.0233418.ref019]\]. The two outcomes we considered were SRQ score and a dummy variable for CMD.

Predictors {#sec006}
----------

Detailed indicator definitions are provided in [S1 Table](#pone.0233418.s001){ref-type="supplementary-material"}. A broad set of indicators were included across six dimensions: women's work, women's agency, women's own health, nutrition, and reproductive history, child age and health, household social status, poverty, and wealth, shocks experienced in the past year, and controls for individual and household demographic characteristics.

Variables were selected based on plausibility of being associated with maternal psychological wellbeing \[[@pone.0233418.ref020], [@pone.0233418.ref021]\].

*Women's work* indicators included primary occupation (agricultural laborer, housewife); number of hours per day spent on work activities; and proportion of time spent on two types of work (caring for the home and family members, and farm/livestock/employed activities).

*Women's agency* indicators included information on a woman's ability to make her own health and nutrition decisions, her attitude toward gender issues, and whether she was an SHG member (yes/no). Decision-making and gender attitudes indices with a range of 0 to 1 were generated using responses to 12 and 6 questions, respectively. Decision-making questions asked the woman who in the household makes decisions about, for example, how much they worked while pregnant or whether the child is offered eggs. Gender attitudes questions asked whether the woman agreed or disagreed with statements such as "A husband should not let his wife work outside home, even if she would like to do it". Higher scores indicate higher ability of the woman to make her own decisions and having more progressive gender attitudes.

*Women's own health*, *nutrition*, *and reproductive history* indicators included maternal underweight status, maternal achievement of minimum dietary diversity, early pregnancy (before 18 years of age), failed pregnancy (ever), and whether she was currently pregnant. Maternal weight was measured using Omron-HN-283 scales to the nearest 100 grams and maternal height was measured using Seca-213 stadiometers to the nearest 0.1 cm. Underweight was defined as body mass index below 18.5 kg/m^2^. Dietary diversity was measured by asking the woman whether she consumed a list of food groups on the previous day, and minimum dietary diversity was defined as consuming foods from at least 5 of 10 groups \[[@pone.0233418.ref022]\].

*Child age and health* variables included whether the mother had a child aged 6--11 months, and whether the child experienced illnesses in the past two weeks. Child illness in the past two weeks included having at least one of the following symptoms; fever, cough, cold, irregular breathing, or diarrhea.

*Household social status*, *poverty*, *and wealth* indicators included caste, wealth, food insecurity, water, and sanitation Caste categories included scheduled caste (SC), scheduled tribe (ST), other backward classes (OBC), or General. Wealth was determined using principal component analysis of household assets, electricity access, and building materials \[[@pone.0233418.ref023]\]. A dummy variable was created for the poorest 20% of households, the lowest wealth quintile. Food insecurity was measured using the 9-item Household Food Insecurity Access Scale (HFIAS), with categories of mild, moderate and severe food insecurity defined per the HFIAS indicator guide \[[@pone.0233418.ref024]\]. Water and sanitation indicators were whether the household had an improved drinking water source and improved toilet.

*Shocks* variables include shocks that the household experienced in the past year. Six types of shocks experienced in the past year, were examined: death, illness, demonetization (affected by government ban of large currency), non-farm livelihoods (loss of employment or business failure), crop loss, and livestock loss.

*Individual and household demographic characteristics* include controls for the woman's age, years of education, household size (number of persons), and dependency ratio. Dependency ratio was the ratio of the number of household members \< 16 or \>55 years old to the number of household members 16--55 years old. *I*nterviewer sex was included to capture its effect on responses to sensitive survey questions, and study arm to control for any influence of the nutrition behavior change communication intervention.

Statistical analysis {#sec007}
--------------------

Three methods were used to examine associations between maternal psychological wellbeing and demographic, occupational, social, health, and environmental factors. First, differences between groups with and without CMD were assessed using t-tests. Second, multivariate ordinary least squares regression (OLS) models were fit to examine associations between predictors and total SRQ score. Third, the odds of CMD were predicted using multivariate logistic regression models. All regression models included cluster controls and district fixed effects in addition to the predictors identified above. The analysis also implements F-tests to ascertain whether the coefficients of the groups of related variables discussed above are jointly equal to zero.

Statistical significance was considered at p\<0.05 for OLS coefficients or if the 95% confidence interval did not cross 1 for odds ratios. Analyses were conducted in STATA software version 15.1.

Results {#sec008}
=======

Sample characteristics {#sec009}
----------------------

The mean SRQ score was 3.6 out of 20 and CMD were reported by 262 of 1644 women (16%) ([Table 1](#pone.0233418.t001){ref-type="table"}). Women were 25.6 years of age and had 4.9 years of education on average. Most women reported that being a housewife (60%) or farmer/agricultural laborer (30%) was their primary occupation. Of the 10.7 hours of work per day that women reported working, 81% was spent on household chores or caring for family members and 19% on farming, livestock, or employed activities. Women scored 0.7--0.8 out of 1.0 on normalized decision making and gender attitudes indices on average. SHG membership was reported by 43% of the women. Nearly all (98%) women were from disadvantaged social groups, with the majority belonging to tribal groups (ST; 60%) followed by OBC (23%) and SC (14%). Women's nutrition was generally poor, with 39% of women being underweight and 70% not achieving minimum dietary diversity. Early pregnancy was reported by 13% of women and 29% ever had a failed pregnancy. Half (47%) of the children were female and they were 14.9 months of age on average. Child illness was common, with 29% of women reporting that their children had been sick in the previous two weeks. On average, households had 5.5 persons and 50% experienced at least mild food insecurity, though severe food insecurity was uncommon (6%). Two thirds (68%) of households had an improved drinking water source and one third (35%) had an improved toilet. The most common types of shocks experienced by households in the previous year were crop loss (29%), illness of a family member (23%), consequences of demonetization (19%), and livestock loss (18%).

10.1371/journal.pone.0233418.t001

###### Characteristics of Indian women with children aged 6--24 months for overall sample and by absence and presence of common mental disorder symptoms.

![](pone.0233418.t001){#pone.0233418.t001g}

                                                                                                              Overall        No CMD (SRQ \< 8)   CMD (SRQ ≥ 8)   Group difference
  ----------------------------------------------------------------------------------------------------------- -------------- ------------------- --------------- ------------------
                                                                                                              *Mean(SD)/%*   *Mean(SD)/%*        *Mean(SD)/%*    *P*
  **Outcome**                                                                                                                                                    
  SRQ score                                                                                                   3.6 (3.8)      2.3 (2.2)           10.5 (2.7)      0.00
  **Women\'s work**                                                                                                                                              
  Occupation                                                                                                                                                     
      Housewife, %                                                                                            60             57                  73              0.00
      Farmer, %                                                                                               30             33                  19              0.00
      Other, %[^1^](#t001fn001){ref-type="table-fn"}                                                          10             10                  9               0.44
  Work time per day, hours                                                                                    10.7 (2.3)     10.8 (2.3)          10.3 (2.1)      0.02
  HH chores/care, proportion of work time                                                                     81             81                  82              0.47
  Labor-related work, proportion of work time                                                                 19             19                  18              0.47
  **Women's agency**                                                                                                                                             
  Decision making score, 0--1[^2^](#t001fn002){ref-type="table-fn"}                                           0.8 (0.3)      0.8 (0.3)           0.7 (0.3)       0.02
  Progressive gender attitudes score, 0--1[^2^](#t001fn002){ref-type="table-fn"}                              0.7 (0.2)      0.7 (0.2)           0.8 (0.3)       0.06
  Self-help group member, %                                                                                   43             44                  38              0.04
  **Woman's own health, nutrition, and reproductive history**                                                                                                    
  Woman's nutritional status[^3^](#t001fn003){ref-type="table-fn"}^,^[^4^](#t001fn004){ref-type="table-fn"}                                                      
      Underweight, %                                                                                          39             40                  38              0.71
      Normal weight, %                                                                                        56             56                  56              0.94
      Overweight, %                                                                                           4              4                   4               0.74
      Obese, %                                                                                                0              0                   1               0.24
  Woman achieved minimum dietary diversity, %                                                                 30             30                  31              0.95
  Pregnant before age 18 years, %                                                                             13             13                  13              0.97
  Ever had failed pregnancy, %                                                                                29             27                  37              0.00
  Currently pregnant, %                                                                                       8              8                   9               0.83
  **Child age and health**                                                                                                                                       
  Child female, %                                                                                             47             47                  47              0.84
  Child age, months                                                                                           14.9 (5.0)     14.9 (5.0)          14.8 (5.3)      0.87
  Child 6--11 months old, %                                                                                   30             30                  33              0.26
  Child sick in last 2 weeks, %[^5^](#t001fn005){ref-type="table-fn"}                                         29             28                  31              0.37
  **Household social status, poverty and wealth**                                                                                                                
  Caste                                                                                                                                                          
      OBC %                                                                                                   23             23                  22              0.79
      General, %                                                                                              2              3                   1               0.11
      SC, %                                                                                                   14             14                  15              0.90
      ST, %                                                                                                   60             60                  62              0.72
  Poorest wealth quintile, %                                                                                  19             19                  20              0.77
      Food insecurity scale, 0--27[^7^](#t001fn007){ref-type="table-fn"}                                      2.5 (3.4)      2.3 (3.3)           3.3 (3.7)       0.01
  Food security[^7^](#t001fn007){ref-type="table-fn"}                                                                                                            
  Food secure, %                                                                                              50             53                  36              0.00
      Mild food insecurity, %                                                                                 20             19                  21              0.51
      Moderate food insecurity, %                                                                             23             22                  32              0.01
      Severe food insecurity, %                                                                               6              6                   11              0.09
  Water and sanitation                                                                                                                                           
      Improved drinking water source, %                                                                       68             69                  60              0.07
      Improved toilet at household, %                                                                         35             37                  27              0.03
  **Shocks experienced in past year**                                                                                                                            
      Death, %                                                                                                6              6                   5               0.42
      Illness, %                                                                                              23             23                  23              0.84
      Demonetization, %                                                                                       19             19                  16              0.45
      Non-farm livelihoods, %                                                                                 5              4                   8               0.01
      Crop loss, %                                                                                            29             30                  28              0.82
      Livestock loss, %                                                                                       18             18                  17              0.74
  **Individual and household demographics**                                                                                                                      
  Woman's age, years                                                                                          25.6 (4.5)     25.5 (4.6)          25.7 (4.4)      0.59
  Woman's education, years                                                                                    4.9 (4.3)      4.9 (4.4)           5.0 (4.2)       0.80
  Household size, persons                                                                                     5.5 (1.8)      5.5 (1.8)           5.7 (1.9)       0.26
  Dependency ratio[^6^](#t001fn006){ref-type="table-fn"}                                                      1.1 (0.7)      1.1 (0.7)           1.1 (0.7)       0.92
  Female interviewer, %                                                                                       97             96                  99              0.01
  Nutrition intensive arm, %                                                                                  49             48                  50              0.70

^1^ Other occupations included: Non-agricultural day laborer (5.9%), service/salaried worker (2.2%), migrant laborer (0.4%), business/traders (0.3%) and small/cottage industry (0.2%).

^2^ Decision making score and progressive gender attitudes were based on 12 and 6 questions respectively; both scores were rescaled from 0 to 1.

^3^ Standard World Health Organization categorization was used for underweight (BMI\<18.5 kg/m^2^), normal weight (BMI 18.5--24.9 kg/m^2^), overweight (BMI 25--29.9 kg/m^2^).

^4^ The sample size with anthropometric measures was slightly smaller (n = 1,412 overall; n = 1,206 low CMD; n = 206 high CMD).

^5^ Coded as positive if mother reported that child suffered from cough, fever or diarrhea in the previous 2 weeks.

^6^ Ratio of individuals aged \<15yrs or \>55yrs to those aged 16-55yrs.

^7^ Measured using the Household Food Insecurity Access Scale (HFIAS), scaled from 0 to 27 with levels of food security defined according to USAID's FANTA III HFIAS guide (2007).

^8^ P-values reported are from t-tests for continuous variables, and from chi2 tests for binary variables.

List of abbreviations: CMD, common mental disorders; OBC, other backward class; SC, scheduled caste; ST, scheduled tribe; SRQ, self-reporting questionnaire.

Multidimensional predictors of common mental disorders {#sec010}
------------------------------------------------------

[Table 1](#pone.0233418.t001){ref-type="table"} presents results from the test of differences between groups who did or did not report CMD symptoms, [Table 2](#pone.0233418.t002){ref-type="table"} presents results from the OLS regression models used to predict continuous SRQ score, and [Fig 1](#pone.0233418.g001){ref-type="fig"} presents results from the logistic regression models used to predict the odds of reporting CMD symptoms. Findings from the three methods were congruent.

![Factors associated with symptoms of common mental disorders in Indian women with children aged 6--24 months.\
Odds ratios were estimated in a multivariate logistic regression and are adjusted for all other factors shown. Factors with confidence intervals which do not cross 1.0 (dotted line) are considered statistically significant. Interviewer sex is omitted from the figure due to not fitting on the same scale, but was significant (AOR 6.22, 95% CI 4.18--9.27). CMD, common mental disorders; HH, household; MDD, minimum dietary diversity; OBC, other backward classes; SHG, self-help group.](pone.0233418.g001){#pone.0233418.g001}

10.1371/journal.pone.0233418.t002

###### Factors predicting SRQ score in Indian women with children aged 6--24 months[^1^](#t002fn001){ref-type="table-fn"}.

![](pone.0233418.t002){#pone.0233418.t002g}

  Women\'s work                                                      *β*      *(SE)*          *P*
  ------------------------------------------------------------------ -------- --------------- -------
  Occupation                                                                                   
      Housewife                                                      ref                      
      Farmer                                                         -1.603   0.198           0.000
      Other                                                          -1.024   0.352           0.011
  Work time per day                                                  -0.169   0.052           0.005
  Labor-related work, proportion of work time                        ref                      
  HH chores/care, proportion of work time                            -1.371   0.708           0.072
  **Women\'s agency**                                                                          
  Decision making score                                              -2.048   0.487           0.001
  Progressive gender attitudes score                                 0.103    0.720           0.889
  Self-help group member                                             -0.37    0.168           0.044
  **Woman's own health, nutrition, and reproductive history**                                  
  Woman underweight                                                  -0.069   0.185           0.715
  Woman achieved minimum dietary diversity                           0.260    0.270           0.351
  Pregnant before age 18 years                                       -0.423   0.302           0.182
  Ever had failed pregnancy                                          0.348    0.224           0.140
  Currently pregnant                                                 0.108    0.594           0.858
  **Child age and health**                                                                    
  Child 6--11 months old                                             -0.030   0.178           0.868
  Child sick in last 2 weeks                                         0.616    0.201           0.008
  **Household social status, poverty and wealth**                                              
  Caste                                                                                        
      OBC/General                                                    ref                      
      SC                                                             0.926    0.305           0.008
      ST                                                             0.329    0.247           0.202
  Poorest wealth quintile                                            0.081    0.190           0.677
  Food insecurity scale                                              0.144    0.050           0.011
  HH experiences any food insecurity                                                           
  Water and sanitation                                                                         
      Improved drinking water source                                 -0.148   0.139           0.303
      Improved toilet at household                                   -0.310   0.194           0.132
  **Shocks experienced in past year**                                                          
      Death                                                          -0.147   0.481           0.764
      Illness                                                        0.090    0.291           0.762
      Demonetization                                                 -0.725   0.300           0.029
      Non-farm livelihoods                                           0.126    0.279           0.658
      Crop loss                                                      0.681    0.350           0.070
      Livestock loss                                                 -0.377   0.334           0.276
  **Individual and household demographics**                                                    
  Woman's age                                                        0.045    0.023           0.067
  Woman's education                                                  0.036    0.030           0.250
  HH size                                                            -0.096   0.064           0.158
  Dependency ratio                                                   0.244    0.204           0.250
  Interviewer sex (1 = female)                                       2.632    0.366           0.000
  Nutrition intensive arm                                            0.382    0.140           0.015
  Constant                                                           4.192    1.772           0.032
  Joint tests of coefficients                                                 *F-statistic*   *P*
  Ho: Women\'s work variables = 0                                             33.2            0.000
  Ho: Women\'s agency variables = 0                                           10.6            0.001
  Ho: Women\'s own health, nutrition, and reproductive history = 0            1.2             0.375
  Ho: Child\'s health and age variables = 0                                   4.7             0.025
  Ho: Household social status, poverty, and wealth variables = 0              4.8             0.006
  Ho: Individual and Household demographic variables = 0                      2.7             0.068
  Ho: Shocks variables = 0                                                    3.2             0.030
  R^2^                                                               0.154                    
  Number of observations                                             1,360                    

^1^ Multivariate ordinary least squares model using continuous SRQ score (0--20) as the outcome, with district fixed effects.

List of abbreviations: CMD, common mental disorders; HH, household; OBC, other backward class; SC, scheduled caste; ST, scheduled tribe; SRQ, self-reporting questionnaire.

*Women's work*: Joint F-tests of women's work coefficients indicate that women's work variables are jointly significant in explaining women's CMD (p\<0.001). Relative to women who reported their main occupation as housewife, those who report mainly being farmers were 82% less likely to report symptoms of CMD (adjusted odds ratio (AOR) 0.18, 95% confidence interval (95% CI) 0.10--0.32) ([Fig 1](#pone.0233418.g001){ref-type="fig"}). One additional hour of any type of work per day was associated with a 15% lower likelihood of reporting CMD symptoms (AOR 0.85, 95% CI 0.77--0.93). A non-significant association was observed between spending more work time on household chores and caring for family members---instead of farm and agriculture work---and lower SRQ (β = -1.37, p = 0.07) ([Table 2](#pone.0233418.t002){ref-type="table"}).

*Women's agency*: Women's agency indicators were likewise jointly significant predictors of CMD (p = 0.001). Negative associations were found between CMD symptoms and decision making (AOR 0.33, 95% CI 0.16--0.69) and being an SHG member (AOR 0.73, 95% CI 0.56--0.96). Progressive gender attitudes score was unrelated to SRQ score or CMD symptoms.

*Woman's own health*, *nutrition*, *and reproductive history*: Maternal health and nutrition was generally unrelated to maternal psychological wellbeing; joint F-tests on this group of variables fail to reject the null hypothesis that the coefficients are jointly equal to zero (p = 0.375). No associations were observed between SRQ or reporting CMD symptoms and women being underweight, having an early pregnancy, being currently pregnant, or achieving minimum dietary diversity. Women with a failed pregnancy reported a higher likelihood of reporting CMD symptoms compared to those who never experienced it (AOR 1.43, 95% 0.95--2.44).

*Child age and health*: In contrast to maternal health and nutrition, we reject the null hypothesis that child age and health variables were jointly insignificant predictors of CMD (p = 0.025). Although the child being aged 6--11 months was not significantly associated with CMD, recent child illness predicted a 0.6-point higher SRQ score (β = 0.62, p = 0.008) but women with recently ill children were not more likely to report CMD symptoms than those whose children had not been sick in the previous two weeks.

*Household social status*, *poverty*, *and wealth*: Household socioeconomic characteristics related to caste, poverty, and wealth were jointly significant predictors of maternal CMD (p = 0.006).Being from the SC group relative to OBC/general groups was associated with having a higher SRQ score (β = 0.93, p = 0.008) but this association did not reach significance in the logistic regression model. Living in a food insecure household was associated with increased odds of reporting CMD symptoms (AOR 2.30, 95% CI 1.43--3.69).Lower CMD was associated with having an improved toilet (AOR 0.49, 95% CI 0.33--0.72) Improving drinking water source, and household wealth were not related to SRQ score or CMD.

Shocks: Shocks experienced in the past year were jointly significantly associated with CMD. Experiencing a non-farm livelihood-related shock in the last year was associated with increased odds of reporting CMD symptoms (AOR 2.04, 95% CI 1.10--3.78). Interestingly, experiencing a demonetization-related shock (AOR 0.47, 95% CI 0.25--0.91) was associated with lower odds of reporting CMD symptoms. Women from households that experienced crop loss tended to report a higher SRQ score (β = 0.68, p = 0.07).

Individual and household demographic variables: These variables were not jointly significant in explaining CMD (p = 0.068). Maternal age and education, household size, and household dependency ratio were not significantly associated with SRQ or CMD symptoms.

*Other factors*: Women who were interviewed by female enumerators were more likely to report CMD symptoms than those interviewed by male enumerators (AOR 6.22, 95% CI 4.18--9.27). Being in the nutrition behavior change communication intervention arm was associated with a slightly higher SRQ score (β = 0.38, p = 0.02) but was not predictive of reporting CMD symptoms.

Discussion {#sec011}
==========

Our findings highlight that maternal psychological wellbeing in rural India is affected by multiple factors. Risk factors included food insecurity and livelihood shocks. Protective factors included being engaged in agricultural activities, being able to make one's own decisions, SHG membership, household food security, an improved toilet at home, and not experiencing livelihood shocks. These findings indicate that improvement of women's mental wellbeing will require addressing multiple aspects of their lives.

Differences between farmers and housewives were explored ([S2 Table](#pone.0233418.s002){ref-type="supplementary-material"}), but it is not clear from the current data why being a farmer for a mother of a young child would be a protective factor for CMD. Plausible explanations may include that spending time outside the home could be a relief from the drudgery of housework or from controlling household members, physical energy spent doing agricultural work in an outdoor environment may relieve stress, or agricultural activities could enhance social connectedness and provide an opportunity for women to have private conversations about personal issues. However, further empirical and ethnographic examination would be useful to better understand the relationship between agricultural labor and mental health.

Women who can make their own choices were less likely to report symptoms of CMD. Low decision-making score may reflect intrahousehold power imbalances where the mother-in-law or the husband have more power relative to the respondent woman. Lack of full scores for decision-making and for progressive gender attitudes suggest the existence of underlying gender inequalities in their living environments. The ability to make choices may also be tied to SHG membership. Participation in SHGs has also been shown to have positive effects on women's economic, social and political empowerment \[[@pone.0233418.ref025]\]. We are aware of only two studies in India relating SHG participation to mental wellbeing, but neither study used standardized measures of CMD or focused on mothers of young children. In Kerala, a cross sectional study found that SHG membership was predictive of lower stress and higher life satisfaction \[[@pone.0233418.ref026]\]. In Odisha, a quasi-experimental study using matching methods found no impact of SHG membership on happiness \[[@pone.0233418.ref027]\]. SHG membership may be related to women's wellbeing through multiple pathways such as boosting income and resources, creating social connections and providing a safe space to discuss issues. Studies reporting impacts of SHG-based interventions on women's mental health \[[@pone.0233418.ref028]\] should aim to separate the effects of the intervention from effects of group membership.

In our sample, most SHG groups included microcredit in their core activities. In exploratory analyses, we found that women in SHGs with microcredit activities had lower SRQ scores and were less likely to have CMD ([S3 Table](#pone.0233418.s003){ref-type="supplementary-material"}). We do not have data on women's duration of participation in microcredit activities, but a study with female microcredit participants in Peru found that longer participation was associated with decreased depressive symptoms \[[@pone.0233418.ref029]\]. A review, albeit from over a decade ago \[[@pone.0233418.ref030]\], found that supportive networks help mothers acquire appropriate parenting methods, provide tangible resources such as childcare and financial resources, and serve as buffers against stressful life situations. Another study in northern India found that recently delivered women living in villages with SHGs had higher numbers of relationship ties and advice networks \[[@pone.0233418.ref031]\].

Maternal underweight, early pregnancy, failed pregnancy, and current pregnancy were not found to be associated with CMD symptoms. The SRQ-20 has a recall period of 30 days, thus may not capture the effects of early pregnancy and failed pregnancy on mental health. We did find a marginal effect of higher odds of CMD symptoms for women with a failed pregnancy compared to women without a failed pregnancy. Being underweight is possibly a chronic state that the women may not perceive as noteworthy. At the child level, recent child illness was associated with a higher SRQ score, in line with evidence from Ethiopia, Bangladesh, Vietnam \[[@pone.0233418.ref032], [@pone.0233418.ref033]\] and Pakistan \[[@pone.0233418.ref033]\]

Food insecurity, being from a backward caste, and lack of improved sanitation were associated with higher SRQ and increased likelihood of CMD. Half of the households in our sample experienced some level of food insecurity, highlighting the magnitude of this issue in tribal villages of India. The association between food security and women's mental health has been reported in Bangladesh \[[@pone.0233418.ref032], [@pone.0233418.ref034]\], Zambia \[[@pone.0233418.ref035]\], Vietnam and Ethiopia \[[@pone.0233418.ref032]\]. Our finding of an association between sanitation and CMD is supported by a study in Odisha which found that women experience multiple sanitation-related stressors that affect their psychosocial wellbeing; greater privacy, lower risk of uro-genital tract infections, and protection from assaults by men were identified as important benefits afforded by having a private sanitation facility \[[@pone.0233418.ref036]\].

We observed a lower mean SRQ score among women interviewed by men compared to those interviewed by women, suggesting that women may not be as comfortable responding to men. SRQ score was also slightly higher among women in the nutrition intervention arm of the study compared to women in the comparison arm. Odds of reporting CMD symptoms, however, were similar between the two groups. Given that the observational nature of the data, we were not able to ascertain whether the slightly higher SRQ score in the intervention arm was attributable to the intervention.

The primary strengths of the study were the inclusion of an understudied population sampled from multiple states in India and the breadth of measures covering multiple aspects of women's lives in rural high poverty settings. Despite capturing broad measures, we recognize that mental health has a tremendously complex set of determinants which we can only begin to understand in our study. There are several components that we did not capture such as the genetic component of emotional wellbeing, size and quality of social networks, interspousal violence, or earlier life events that may have long-term psychological consequences. Further, we acknowledge that causal inference is not possible given the cross-sectional nature of these data. For example, our study cannot answer the question of whether SHG membership reduces CMD or if barriers to SHG membership are lower in women without CMD. Longitudinal data would be valuable in this regard. Finally, CMD was assessed through self-reported symptoms to an enumerator following an established protocol during a structured, face-to-face interview rather than a through a clinical diagnosis by a mental health professional.

Addressing poor mental health is a worthy public health goal, particularly in mothers who interact with and influence the development of the next generation. Our study adds to the available evidence on the breadth of factors associated with CMD in the context of rural India. To our knowledge, this is the first study to identify an association between SHG membership and CMD in mothers of young children, which is particularly relevant to women in disadvantaged rural areas with limited access to mental health services. As women's and mother's support groups continue to expand in India and globally, the nature of this association should be explored experimentally.
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Reviewer \#1: PLOS ONE

Multi-dimensional predictors of common mental disorders among Indian care-givers of 6 to 24-month-old children living in villages with women's self-help groups.

Thank you very much for giving me an opportunity to review this paper. This study is very important focused on rural area of India and this sample population was quite big. Overall, this paper is well-written and worth publishing.

Here are my comments. Hope these are helpful to improve consistency and persuasiveness.

Title

Please include targeted population (living in disadvantaged area, in rural villages)and study design (cross-sectional study).

The participants included those without self-help groups (Table 1), hence it should be deleted.

Introduction

1\. 1st Paragraph: Authors need to describe more about the impact of CMD of care givers in low and middle income countries or Indian cultural contexts. For example, malnourishment of baby or infanticide?

2\. 1st Paragraph: In order to address the importance of mental health issued among caregivers, please add the findings of previous studies with regard to the prevalence of CMD or depression among mothers.

3\. I wonder if 'care giver' includes father, mother and other relatives? If survey assessed mother, please change the term as mother.

4\. 2nd Paragraph, please describe more in detail about determinants of CMD in previous studies. Although third paragraph mentioned the literature regarding social factor for women's lives is scarce, previous studies have examined cultural factors in 2nd paragraph.

5\. What is the originality of this study compared with previous studies? Including variable regarding self-help group? What hypothesis can be considered? Attending in self-help group is one of independent factors?

6\. Aim: What brought authors to investigate targeted to caregivers of young children living in disadvantages areas of rural area, which reason should be explained in introduction and specified in title and abstract.

Methods

1\. Although authors selected disadvantageous areas in aims, how did they select them ? Please describe how they selected these states and villages.

2\. Exploratory factor analysis: because the SRQ is dichotomous, factor analysis cannot be done.

I wonder if authors conducted factor analysis with categorical data? If not, my suggestion is that authors only remain the result of Chronbach's alpha value not results of factor analysis.

Statistical analysis:

1\. Some variables are categorized (Table 1) examined chi2 in order to assess the group differences.

Results

2\. Because of the cross-sectional study, it is not sure if authors can use the term 'protective factor,' 'Risk factor' and 'predictors.'

Discussion

1\. 301-302 In case results are not shown, it should not be discussed because this is academic paper.

Thank you.

Reviewer \#2: Multidimensional predictors of common mental disorders among Indian caregivers of 6- to 24-month-old children living in villages with women's self-help groups

PONE-D-19-27808

Poor mental health of caregivers of young children and its impact on their own as well as children's wellbeing are now well established including some interesting findings from low and middle income countries. However it is important to understand the protective and risk factors for poor mental health of caregivers which can inform development of culturally relevant interventions for this target population.

In introduction section, Authors mentioned consequences of CMD among caregivers in terms of loss of productivity and impact on child growth and development. Though authors talked about limited health and wellbeing budget in India and also discussed women self-help groups (SHG), however, there is no information on risk factors of CMD for caregivers of young children in low resource settings such as India. Some information on content of self-help groups would be useful. Authors also need to talk about what other support programs/models exist to support mothers or caregivers of young children in Indian context. The reference mentioned on line number 53, page number 10 for relationship between CMD among caregivers and loss of productivity is not specifically for the caregivers. This is for adults with chronic medical conditions. A very similar study was published in 2011 in Korea (Bang, K.S., Chae, S.M. and Park, S.H., 2011. Depression, health status, and parenting stress of caregivers of children in poverty. Korean Parent-Child Health Journal, 14(2), pp.55-61.)

To my understanding all the caregivers were "mothers" therefore I was wonderinng why authors used the term caregivers rather than mothers. In method section authors explained the ethical considerations such as voluntary participation and ethics approval from a review board. It would be helpful to mention use of participant information sheets in local languages and how the consent was obtained from participants with limited reading and writing skills. Not clear why the researchers obtained verbal consent? Why not written consent such as thumb print? Researchers are also now using audio recorded consents.

While describing household and environmental indicators, authors mentioned caste categories and they used term "other backward classes" (OBC) on line number 163. The term seems very stigmatizing. Can we think of an alternative name that can describe this cast category. There is no information on who approached the participants, who did assessments, training and supervision of assessors. This information is important to understand the quality of the data collected.

In discussion section authors discussed difference between farmers and housewives -- being farmer would be a protective factor. This needs to be discussed further. As mixed evidence exist such as research saying no association between farming and increased mental health problems (Judd et al., 2006). On other hand evidence also exist to support high rates of suicide among farmers (Sainath. P 'Farmers suicide rates soar above the rest'. The Hindu, May 18, 2013, Mumbai).

In limitations section on page 21, 342 -- 352, authors need to mention use of a self-reporting questionnaire to assess depression rather than a structured interview is also the limitation of the study. Moreover, while talking about the components/variables that authors could not assess, they also need to talk about domestic violence, possible significant contributor of poor mental health in women and especially in mothers of young children.

Reviewer \#3: The topic of this manuscript is very important. However, as currently written, the paper makes only a small contribution to the existing literature on the social determinants of mental health in India/LMIC.

Introduction -- a minor point in the first sentence, but 'stress' is not a mental disorder. It is also not accurate to state that the topic of CMD has been neglected in high poverty contexts, there is a very large literature in India, and other LMIC, on social factors in mental health. This literature should be incorporated into the introduction so that it's clearer what contribution the current paper is making.

More detail would also be beneficial about the 'primary caregiver' inclusion criteria, especially in light of the SHG context and the findings with paid work. Culturally, most mothers would say that they are the primary caregivers for their young child, even if that child is being minded by someone else during the day while she is working. Hence, what is the distinction between these women being 'mothers of young children' vs. 'caregivers'?

In the Statistical Analysis section, it is not described which models adjust for all other variables vs ones that only adjust for clustering and district, and the reasoning behind this decision.

This relates to a broader issue which is that with so many variables, the analysis has a slight feeling of a fishing exercise. Additionally, many of the variables are correlated with each other and likely influence mental health symptoms through shared mechanisms. This muddles both the interpretation and impact of the findings. For example, being underweight, in the poorest wealth quintile, and experiencing food insecurity are likely very related but I don't imagine the authors would make a strong case that 'only food insecurity matter's while poverty does not, for mental health. What variable is 'statistically significant' vs. not could very easily be an artefact of the modelling strategy. A more focused analysis related to the self-help group membership would have been more informative (and this finding does get a fair amount of space in the discussion but in the results it is only one among so many variables.)
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The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Plos One：

Multidimensional predictors of common mental disorders among Indian mothers of 6-

to 24-month-old children living in disadvantaged rural villages with women's self-help

groups: a cross-sectional analysis

Thank you for reflecting my feedback on your revision.
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1\. Title

Although I understand author's point it is important to highlight self-help group, it is too long.

My suggestion is below

Multidimensional predictors of common mental disorders among Indian mothers of 6-

to 24-month-old children infants and toddlers living in disadvantaged rural villages with women's self-help groups: a cross-sectional analysis

Introduction. 5. Strength

Ideally, these originalities can be described in earlier part such as introduction.

Methods. 2. Exploratory factor analysis

The author's response does not make sense. Dichotomous scale cannot be applied to (general) exploratory factor analysis statistically. My suggestion is to delete the description of exploratory factor analysis. (Line 150-153, P7)
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More detail would also be beneficial about the 'primary caregiver' inclusion criteria, especially in light of the SHG context and the findings with paid work. Culturally, most mothers would say that they are the primary caregivers for their young child, even if that child is being minded by someone else during the day while she is working. Hence, what is the distinction between these women being 'mothers of young children' vs. 'caregivers'?

In the Statistical Analysis section, it is not described which models adjust for all other variables vs ones that only adjust for clustering and district, and the reasoning behind this decision.

This relates to a broader issue which is that with so many variables, the analysis has a slight feeling of a fishing exercise. Additionally, many of the variables are correlated with each other and likely influence mental health symptoms through shared mechanisms. This muddles both the interpretation and impact of the findings. For example, being underweight, in the poorest wealth quintile, and experiencing food insecurity are likely very related but I don't imagine the authors would make a strong case that 'only food insecurity matter's while poverty does not, for mental health. What variable is 'statistically significant' vs. not could very easily be an artefact of the modelling strategy. A more focused analysis related to the self-help group membership would have been more informative (and this finding does get a fair amount of space in the discussion but in the results it is only one among so many variables.)
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